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Abstract 

Acoustic emission (AE) data were taken during hydroproof for three sets of 
ASTM standard 5.75 inch diameter filament wound graphite/epoxy bottles. All th 
of bottles had the same design and were wound from the same graphite fiber; the only 
difference was in the epoxies used. Two of the epoxies had similar mechanical 
properties, and because the acoustic properties of materials are a function of the r 
stiffhesses it was thought that the AE data from the two sets might also be similar, 
however [his was not the case. Therefore, the three resin types were categorized using 
dummy Variables, which allowed the prediction of burst pressures all three sets of bottles 

using a single neural network. 

Three bottles from each set were used to train the network. The resin category, 
the AE amplitude distribution data taken up to 25% of the expected burst pressure, and 
the actual burst pressures were used as inputs. Architecturally, the network consisted o 
a forty-three neuron input layer (a single categorical variable defining the resin type plus 
forty-two continuous variables for the AE amplitude frequencies), a fifteen neuron hidden 
layer for mapping, and a single output neuron for burst pressure prediction. 

The network trained on all three bottle sets was able to predict burst pressures in 
the remaining bottles with a worst case error of + 6.59%, slightly greater than t e 
desired goal of ± 5%. This larger than desired error was due to poor resolution in the 
amplitude data for the third bottle set. When the third set of bottles was eliminated from 
consideration, only four hidden layer neurons were necessary to generate a worst case 
prediction error of - 3.43%, well within the desired goal. 
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